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Mangrove Ecosystem Services and Human wellbeing 

CLIMATE 
REGULATION

Carbon storage potential 
of mangroves is 3-5 

times higher than that of 
tropical forest.

COASTAL 
PROTECTION Restoring 

mangroves for coastal 
defence is up to 5 times 
more cost effective than 

grey infrastructure.

WATER FILTRATION
2-5 hectares of 

mangroves may treat the 
effluents of 1 hectare of 

aquaculture.

PROVISIONING SUPPORTING REGULATING CULTURAL

120 million people 
depend on mangrove 
ecosystems for their 

LIVELIHOOD.

NURSERY and

BREEDING GROUND 
for the terrestrial and 

marine fauna.

HABITAT
More than 3000 fish 
species are found in 

mangrove ecosystems.

TOURISM
There are over 2000 

mangrove related 
attractions globally.

CULTURAL AND 
SPIRITUAL 
IDENTITIES

Iconic seascapes, 
faith-based beliefs 

and identities.

Food products 
(honey, crab etc.), 
Timber, Charcoal, 

Medicines

FISHING and

AQUACULTURE

Nutrient Cycling

Research and

Education
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Global Distribution of Mangrove Ecosystems

A map of mangrove species around the 
world. (Deltares, 2014)

Mangrove 
Species 1-2 3-4 5-8 9-12 13-16 17-20 21-25 26-35 36-40 41-47

 Mangroves are largely confined to the regions
between 30° North and 38° South of the
equator.

 Sprawling in 112 countries coastlines of tropical and
sub-tropical regions.

 Approximate area covered is between 167000 sq.km
to 181000 sq.km. [1]

 The extent of mangroves in the world has decreased
by 6057.45 sq.km. between 1996 and 2016.

Mangrove Net Change (1996 – 2016) [2]
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 11 out of 70 mangrove
species (16 percent) which
were assessed and placed on

the IUCN Red List.

[1] Chand Basha SK, 2016 (An Overview
of Global Mangrove Distributions; Indian
Journal of Geo-Marine Sciences)
[2] The World’s Mangroves 1980 – 2005
(Food and Agriculture Organization of
the United Nations)



Causes of Degradation of Mangrove Ecosystems

COASTAL 
DEVELOPMENT

Mangroves are cleared to 
cater the needs of coastal 

population and tourism 
through infrastructure, 

hotels and homes.

More people are 
living along coasts 
than ever before & 

consequently 

POLLUTION
runoff has risen.

AQUACULTURE
has emerged as the 
fastest growing food 

sector and is 
responsible for 35% 

loss of global 
mangrove forests.

PALM OIL 
PLANTATIONS and

RICE PADDIES were 
responsible for 38% of 
mangrove loss from 

2000 to 2012.

[1] https://www.mangrovealliance.org/mangrove-forests/
[2] The World’s Mangroves 1980 – 2005 (Food and Agriculture Organization of the United Nations)

CLIMATE CHANGE
Sea level rise due to 

increasing 
temperature will cause 

inland migration of 
mangroves is obstructed 
due to barriers created 
by human development.
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High risk from 
unsustainable 

practices like OVER-
FISHING & OVER-

HARVESTING.



What are the socio-ecological scenarios? 

Scenarios are coherent, internally
consistent and plausible
description of alternative futures,
that are neither ‘predictions’ nor
‘forecasts’… (Nakicenovic, 2000).

 Develop spatially-explicit, exploratory,
landscape-scale scenarios for island
mangroves (for 2050)

 Evaluate the synergies and trade-offs
in vital mangrove ecosystem services

Plausible alternative mangrove future
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Transition potential 
modeling (MLP-NN)

Analysis of 
Future land demand 

(MCA)

Scenario building Land-use simulation
Ecosystem service 

evaluation 

Change analysis

Future projection (BaU)

Setting alternative
future land demands 

(LPP)

Past land use data
(satellite image 

analysis)

Storylines outlining 
future uncertainties

Literatur
e review

Interview, 
workshop

Future projection 
(Exploratory scenarios)

Evaluation of ES (BaU)

Evaluation of ES 
(exploratory scenarios)

Evaluation of ES
from past to current

Synergy & trade-off
Synergy &
trade-off analysis
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Policy Recommendation

Evaluation of 
alternative pathways

Stakeholder 
consultation

Methodology

POLICY 
RECOMMENDATION



Thank you for your attention.
dasgupta@iges.or.jp


